Results & Discussion
Monoterpene-derived Organosulfates. Organosulfate species derived from monoterpenes have also been detected previously in the Atlanta region, 1 however, these species could not be unequivocally identified in the ATOFMS data. It is possible that the highly-branched and cyclic structure of these compounds make them more susceptible to fragmentation under laser desorption/ionization and thus were not detected as intact molecules that could be readily identified. Additionally, the ion transmission in the time-of-flight mass spectrometer utilized for these studies is significantly reduced at the high molecular weights characteristic of monoterpene-derived organosulfate species (> m/z 250). dependence could indicate preferential partitioning of the organosulfate precursors into a carbonaceous particle matrix. It is also possible that the disparity in organosulfate content between organic and inorganic particle types is simply due to the size ranges characteristic of these particle types-the carbonaceous types typically dominate the submicron mode, while the inorganic types are generally detected in the supermicron mode. Therefore, organosulfates could be found predominantly on the carbonaceous particle types simply because they dominate the size range with the highest surface-to-volume ratio as opposed to exhibiting more favorable gasto-particle partitioning of organosulfate precursors. Also of note, previous ATOFMS studies have found that the acidity increases as particle size decreases, 2 consistent with the findings described in the main paper that the organosulfate-containing particles were more strongly enriched in sulfate.
ATOFMS Particle Types.
Average mass spectra for each particle type are shown in Figure S3a for particles containing organosulfates and Figure S3b for particles that did not contain organosulfates during AMIGAS and Figures S4a and S4b for ANARChE. Note that these mass spectra were averaged across particles with different mass calibrations. The particle types are assigned and named based on comparison between the mass spectral fingerprints and previously identified source libraries. A brief discussion of the key characteristics for each particle type is provided here for reference.
Elemental Carbon (EC).
Elemental carbon particles display an intense series of carbon clusters ( 12n C n ) in both positive and negative spectra. There were no EC particles that contained organosulfates during AMIGAS and 3125 (82%) that contained low levels during ANARChE. Figure S5b are an average of multiple dust particle types. Only 208 (3%) iron-rich dust particles were found to contain organosulfates during AMIGAS. (a) Figure S3b . Average mass spectra for the dominant particle types that did not contain organosulfate species during AMIGAS.
Elemental Carbon/Organic Carbon (ECOC).
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